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DEPARTMENT OF THE NA VY 
NA VAL POSTCAAOUA TE SCHOOL 
MONTEREY, CALIFORNIA 93943 
From: Superintendent, Naval Postgraduate School 
To: Vice Chief of Naval Operations 
Subj: INSTRUCTIONAL LABORATORY REQUIREMENTS 
•H P[Pl..Y PEFFlll TO 
9 June 1984 
Encl: {l) Naval Postgraduate School Instructional Laboratory 
Development Plan dated June 1984 
1. Many of the instructional laboratories at the Naval 
Postgraduate School are outdated and consequently are inadequate 
for instructing graduate students in current technology. This 
situation resulted from both insufficient OPN funding over the 
past two decades and from the fact that revolutionary 
technological changes have occurred during that period of time. 
The more deficient laboratories are those associated with the 
physical sciences and engineering fields. This deficiency has 
been previously commented upon by the Board of Advisors which 
recommended that NPS develop a comprehensive plan for 
rectification. Enclosure (1) is the plan we have developed and 
it is the result of careful condensation and prioritization. It 
would modernize existing laboratories and create severar new ones 
in keeping wi-th the demand·s of modern technology. Educational 
efficiency demands that our students be exposed to theory in the 
classroom and practicality in the laboratories in order to 
generate a lasting understanding. 
2. In response to a suggestion by OP-09BF, our financial 
claimant, we are herewith submitting a request for $10.592M for 
instructional laboratory modernization. We are doing so outside 
the normal budgeting process because of our singular lack of 
success in the budgeting process in past years, because of the 
recent increased emphasis on quality graduate education, and 
because of the anticipated increase in assigned students. The 
request is approximately spread evenly over a three year period 
starting in FY-85 and has been optimized around that assumption. 
Should funding be available in FY-84, however, then we could 
effectively obligate up to 25% of the total. Should funding be 
available in a profile other than . assumed, then we would 
appreciate some fle-xibility in making minor alterations to the 
plan so as to achieve overall optimality. 
3. NPS will continue to work with each of the Subspecialty 
advisors to seek advice, support and alternate methods of 
obtaining some of the needed equipment. Many of them have been 
quite helpful in stimulating interest within their respective 
communities. Nonetheless, this process can at best be only 
partially rectifying. Your support and encouragement is 
essential to the success of this instructional laboratory 
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This report describes a plan for upgrading the instructional 
laboratory equipment at the Naval Postgraduate School (NPS). 
Many of the present laboratories are deficient in modern 
equipment with the result that students who use this equipment 
are impeded in their education and are not exposed to equipment 
which is in common day use in industry. Excerpts are included 
from the past two Board of Advisor reports which stress the need 
for this modernization. 
NPS laboratories have, in general, been supported from three 
areas: (1) external research funding which occasionally results 
in residue equipment; (2) subspeciality consultants who 
occasionally send specific pieces of equipment or funds; and, (3) 
the OPN budget process (either through the POM or by allocation 
in execution). The OPN POM budgeting process has yielded no 
funding to NPS over the past decade; the OPN allocation process 
has averaged $300K per year which is not sufficient to maintain 
adequate instructional laboratories. These funds have been 
shared among eleven academic departments, three interdisciplinary 
groups and the military base operations. Such dilution ·of funds 
has prevented NPS from adequately upgrading its existing 
facilities or keeping pace with state-of-the-art changes. 
Since NPS moved to Monterey in 1952 there has been a 
technology revolution in computers, electronic devices and 
measurement techniques. Without adequate instructional 
laboratories our students are not exposed to techniques and 
principles which they may experience in their subsequent 
operational tours or in managerial billets. 
It is the desire of NPS to provide a quality education for 
commissioned naval officers. A principle in the learning process 
is that a student be exposed first to fundamental principles in 
the classroom as expressed in theories, and then to observe for 
himself the validity of those principles as demonstrated in the 
laboratories. This two step process is axiomatic to a lasting 
understanding for the student. With the current commitment to 
greater emphasis on postgraduate education (CNO policy statement 
of January 1984), adequate laboratory facilities are even more 
important. 
Accordingly, the Laboratory Council (which is chaired by the 
Division Deans) has developed a prioritized listing of NPS 
instructional laboratory needs. It was a process which took 
three months to accomplish, for it involved the eleven department 
chairmen who individually prioritized, the Council which 
collectively prioritized, and the Provost who refined the overall 
results. There were many iterations involved and constraints 
were applied so as to keep the effort reasonable. 
The needs total $10.592M and are prioritized within each of 
FY-85, 86, and 87. The report consists of one or two page 
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descriptions followed by a financial summary page for each of the 
departments. A "Pie" chart is attached near the beginning to 
graphically indicate the division of the total need. We are 
requesting funding in this amount and are doing so outside the 
normal budgeting process because of our compounded lack of 
success in previous years. Although this plan represents our 
best estimate at the present time, we would appreciate the 
flexibility to make slight adjustments as the rapidly changing 
technology might dictate. We will continue to pursue 
alternatives to direct funding such as the use of research funded 
equipment, surveying other Navy facilities for excess equipment, 
and encouraging (as legally appropriate) donations of equipment 
from industry through the NPS Foundation. But the needs are 
indeed real, the efficiency and effectiveness of the education at 
NPS is in need of enhancement, and the most expedient means to 
fulfill these needs would be to make the requested funding 
available. 
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EXCERPTS FROM BOARD OF ADVISORS REPORTS 
Excerpt from the Board of Advisors Report to the Superintendent 
dated 3 December 1982: 
"Efforts for modernization of instructional laboratory 
equipment since the last meeting of the Board were reviewed. 
These included initiatives to improve the responsiveness of 
the OPN budget allocation process, to gain access to the 
Navy Training Plan, and to make a direct appeal to 
subspecialty sponsors. The Board was pleased to find that 
NPS has had some success, even though limited, in enlisting 
the support of curricular sponsors to upgrade laboratory 
equipment. The work on the laboratory plan for the School 
was also noted with satisfaction because it is absolutely 
essential that laboratory equipment and computer facilities 
be maintained at the state-of-the-art in spite of escalating 
cost. This will require comprehensive planning for the 
short, intermediate, and long term ... 
/signed/ JAMES S. RUSSELL 
Chairman 
Excerpt from Board of Advisors Report to the Superintendent dated 
18 November 1983: 
"The Board notes that OPN funding for instructional 
laboratories over the past decade has not met the needs of 
state-of-the-art graduate education and needs an additional 
influx of funding. While the NPS has been able to maintain 
excellent laboratories in many areas, often because of the 
interest of Subspecialty Consultants and the efforts of 
dedicated faculty, inadequate have 
frustrated to obtain needed new facilities. The 
problem is compounded by the long lead-time required for the 
purchase of new equipment and the short half-life of 
laboratory technology. It is imperative that the graduates 
of the NPS be familiar with the kinds of equipment already 
in use or emerging in the DOD and industry; they will be 
expected to understand, manage, operate and procure such 
equipment." 
/signed/ALFRED J. WHITTLE 
Chairman 
Excerpt from Endorsement to above dated 10 April 1984: 
11 About half the School 1s laboratories are deficient in 
quality as a result of inadequate OPN funding over the past 
two decades. Although reimbursable research funds have 
contributed specific pieces of equipment, a comprehensive 
improvement is needed for class instructional purposes. The 
School is currently assessing its specific needs for 
laboratory modernization and plans to shortly submit a 
request for near term funding to rectify the situation. 11 
Is i gned / R. H. SHUMAKER 
Superintendent 
3 
PRIORITIZED FUNDING REQUESTS FOR 





1 Main Computer 
2 Library 
3 Elec&Comp Eng 
4 Aero/Mech Eng 
5 Mech Eng 
6 Physics 
7 C3 
8 Comp Science 
9 Met/Ocean 
10 Space Systems 
11 Mech Eng 
12 Elec&Comp Eng 
13 Aero Eng 
1 Main Computer 
2 Aero/Mech Eng 
3 Space Systems 
4 Met/Ocean 
5 Physics 
6 Elec&Comp Eng 
7 Elec&Comp Eng 
8 Aero Eng 
9 Comp Science 
10 Physics 
11 Elec Warfare 
12 Mech Eng 
13 Physics 
14 Elec&Comp Eng 
1 Main Computer 
2 Aero Eng 
3 Elec&Comp Eng 
4 Elec Warfare 
5 Mech Eng 
6 Comp Science 





PRIORITIZED FUNDING REQUESTS 





CAE (PHASE 1) 
METALLOGRAPHIC LABS 
ACOUSTICS (PHASE 1) 
WAR LAB UPGRADES 
MICROPROCESSOR LAB, 50 STATIONS 
IMAGE/GRAPHIC ANAL LAB (PHASE 1) 
SPACE RADIATION LAB 




CAE (PHASE 2) 
LASER DAMAGE LAB 
IMAGE/GRAPHIC ANAL LAB (PHASE 
ELECTRO-OPTICS 
IMAGE PROCESSING 

















SOF'IWARE ENGINEERING, 20 STATIONS 
ACOUSTICS (PHASE 2) 
SIGNAL PROCESSING 
WELDING, CORROSION LABS 
NUCLEAR ANO DIR ENERGY (PHASE 
CIRCUITS LABS 
MAINFRAME UPGRADE 
COMPOSITE MAT'L LAB 
CIRCUITS LABS 
ESM RECEIVERS 
HEAT TRANSFER/FLUID DYNAMICS 
DATABASE LAB, 10 STATIONS 
FLIGHT DYNAMICS A/C 
MARINE ATMOS BNDRY LAYER LAB 
ACOUSTICS (PHASE 3) 
































































LABORATORY UPGRADE DESCRIPTIONS 
.. 
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AERONAUTICAL ENGINEERING LABORATORIES 
Aeronautical Engineering laboratories are very old and in 
need of considerable update. Instrumentation for windtunnels is 
not adequate for their effective use, a compressor vital to the 
air supply for gas dynamics labs must be replaced, and a 
composite materials lab should be created. 
A joint Aeronautical/Mechanical Engineering Computer Aided 
Engineering laboratory is described and submitted separately. 
WINDTUNNEL INSTRUMENTATION: The low-speed aerodynamics test 
facility, currently using two continuous-flow windtunnels, is 
severely limited in the scope of testing possible. The 
windtunnels lack effective force balances and data 
acquisition/processing systems. Improvements would permit 
effective use of the current low speed tunnels to support about 
100 students annually in classes in wing and airfoil theory, 
static stability, and various general aspects of low-speed fluid 
mechanics. 
COMPOSITE MATERIALS LABORATORY: There is a rapidly accelerating 
growth in the use of advanced composite materials in aeronautical 
structures. Extensive use is being made of graphite-epoxy 
composites, especially in the F/A-18, the AV-BB, and the Trident 
missile. Present facilities are very limited, and in order to 
introduce the student to processes which are basic to the 
manufacture of aircraft, the laboratory needs an autoclave. Such 
a device would allow manufacture of specimens of all shapes 
(currently we are limited to flat plates). This laboratory would 
be initially used by about 20 students yearly, with that number 
increasing as the department expands its offerings in this area. 
COMPRESSOR FACILITY REPLACEMENT: The existing compressor 
facility, which services the high speed wind tunnel and the free 
jet laboratories, is in excess of thirty-five (35) years old. 
Repair parts are not available, and a breakdown of this equipment 
wou l d close down two laboratories that are used by about 100 
students from the Aeronautics and Weapons Systems curricula 
annually . The new facility would also provide significant 
increases in the tunnel/jet run times. 
AIRPLANE FOR FLIGHT MECHANICS LABORATORY: An aircraft is re-
quired for support of courses in Flight Evaluation Techniques, 
· • Stability and Control for Aerospace Systems, Airborne Data 
Systems and Aviation Safety School aeronautics classes. More 
than 100 students will take one or more courses utilizing the 
a i rcraft yearly. This aircraft is vital for reinforcement of 
classroom theory presented on the subjects above in order to give 
8 
. . 
the Service's future technical managers experience in data 
acquisition hardware and techniques and a feel for the impact of 
design tradeoffs on airborne performance, stability and control. 
Without the laboratory, the extent of the aeronautics education 
available to the students is limited to traditional blackboard 
theory. Airborne laboratories have been integrated into the 
Naval Postgraduate School programs in Aeronautical Engineering in 
the past. The experience gained in application of theory to 
real-world problems enhanced the education obtained and thus 
improved the preparation of the officers for subspeciality coded 
billet assignments . 
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JOINT AERO/MECHANICAL ENGINEERING COMPUTER AIDED ENGINEERING LAB 
The Computer Aided Engineering (CAE) lab for the 
Aeronautical and Mechanical Engineering departments will be 
responsible for providing officers with the tools necessary to 
understand the principles of Computer Aided Design, Optimization, 
Ship and Aircraft design, Naval Architecture and Real-Time Data 
Acquisition and Analysis combined with computer control. The lab 
would provide the departments with new equipment in graphics and 
numerical computation. We presently lack the necessary tools to 
educate our officers in the modern technology available in these 
fields. 
The laboratory would support course work in nu mer ica 1 
methods, structures, marine vehicle and engineering design, 
engineering system analysis, finite element methods, applications 
of heat transfer, and optimization. Workstations would be used 
for the computation-intensive graphics operations involved with 
Computer Aided Design. The computer and associated graphics 
terminals will be used for the modeling of numerical solutions to 
engineering problems in which programs (Gifts, Nastran, Adina, 
Copes/Conmin) are used which require large amounts of core 
memory. 
The laboratory would support course work for about 100 
officers annually in the Naval Engineering curricula, 60 officers 
annually in the Aeronautical Engineering curricula, and 20 
officers annually in the Weapon Systems Curricula. 
The need for th : s laboratory is urgent. Computer Aided 
Engineer i ng, Des i gn and Manufacture are becoming the norm in 
Industry and the DoD. NAVS EA is considering the concept of 
designing the next generation of Naval vessels using CAD/CAE 
equipment within the Navy. NAVAIR has installed CAD/CAM systems 
at all NAVAIR laboratories. We must prepare our officers for 
this sort of future development , and we do not now have the tools 
to do so. 
24 
COMPUTER AIDED ENGINEERING LABORATORY FUNDING 




Software and disk drives 
2. COMPUTER-AIDED DATA ACQUISITION SYSTEM: 
Microcomputer 
Analog-to-digital and digital-to-analog 
converter systems, 
Graphics plotter and d i gital and relay outputs 
3. COMPUTER-AIDED DESIGN WORKSTATIONS: 







JOINT OCEANOGRAPHY/METEOROLOGY LABORATORY FOR 
INTERACTIVE DIGITAL IMAGE AND GRAPHICS ANALYSIS 
The creation of an Interactive Digital Image and Graphics 
Analysis Instructional Laboratory, jointly operated by the 
Departments of Oceanography and Meteorology, is proposed. 
The use of powerful interactive mini-computer systems and 
remote sensing data is radically changing current meteorological 
and oceanographic analysis capabilities and procedures. For NPS 
to be relevant now and in the coming decade of enhanced 
geophysical support, this new laboratory facility is required for 
the display and manipulation of satellite data, the access of 
real-time in situ data and the ability to interrelate the high 
resolution remote sensing data with the conventional surface ana 
u pper-air observations and graphic analyses. The lab will 
consist o f a modern minicomputer, large disk storage, links to 
real-time environmental data, and analysis and graphics 
workstations where both satellite and conventional data analysis 
can be performed. These capabilities will be functionally 
compatible with microprocessor systems which will be aboard 
operational field units. 
The Laboratory w i 11 be ut i 1 ized in the synoptic, phys ica 1, 
and dynamical meteorology and oceanography courses in the Air-
Ocean Sciences Curri5"11a. In addition, students in other 
curricula such as c , ASW, Space Operations and Naval 
Intelligence will use the laboratory in Air-Ocean Sciences 
service courses. Altogether, about 200 individual students will 
be involved annually. 
This Laboratory is essential if the Navy's geophysics 
officer is to meet tactical and strategic requirements that 
already exist in the Fleet (Oceanography Policy Statement, CNO, 
19 April 1984). Without the proposed facilities, our graduates 
will not be experienced in the state-of-the-art applications of 
interactive digital image and graphics systems for atmospheric 
and oceanic analyses and forecasts. The Navy will then be short-
changed on its investments both in satellite systems and modern 
interactive analysis and communication systems. 
26 
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JOINT OCEANOGRAPHY/METEOROLOGY LAB FUNDING 
l. MINICOMPUTER (VAX-11/780 or equiv) 
2. FLOATING POINT ACCELERATOR 
3. VECTOR PROCESSOR 
4. PERIPHERALS 
6250 bpi tape d r i ves with controllers 
450 megabyte disk with controller 
Communication and local area network 
GOES digital looper display 
Difax interface 
GOES Tap interface 
Hard copy photographic system 
High speed line printer 
Graphics printer/plotter 
Video tape recorder 
5. WORK STATIONS (10 ) 
6. DATA LINES TO FNOC, NEPRF, JPL 
7. GRAPHICS WORKSTATION CLUSTER (1) 













LIBRARY UPGRADE: COMPACT SHELVING 
Following the 1980 accreditation inspection of the Naval 
Postgraduate School, the Western Association of Schools and 
Colleges (WASC) noted the limited shelving space available for 
housing our growing collection and that the library had a serious 
problem in providing adequate services in the interim period from 
the present to the period when about 45,000 sq. ft. of additional 
space are provided through MILCON. This additional space will 
not be realized until about 1990. 
The NPS has employed expert consultants in the meantime to 
advise us regarding the best interim plan to avoid negative 
academic impact , inconvenience to faculty and students, and 
additional inroads upon already inadequate library manpower 
resources. These studies resulted in a proposal for compact 
movable shelving as the only viable solution to the problem of 
housing the library's collections until new space is available 
through MILCON. 
The compact shelving proposed here will not only provide 
survival of facilities in the interim period, but will continue 
to be used at such time as the new extension has been 
constructed. The units acquired through this submission will 
play an important and permanent role in supporting the library's 
space need in the future. 
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LIBRARY COMPACT SHELVING FUNDING 
.. 
1. PROCUREMENT AND INSTALLATION COSTS: 






MECHANICAL ENGINEERING/MATERIALS SCIENCE LABORATORIES 
The Mechanical Engineering Department maintains 
instructional laboratories in mechanical engineering and also in 
various areas of materials science. Much of the equipment in 
these laboratories is very old, difficult and expensive to 
maintain and inadequate to meet the needs of present instruction. 
In some areas no facilities at all are available and new labs 
must be installed. 
MECHANICAL ENGINEERING LABORATORIES: These are a collection of 
separate laboratories supporting the areas of Fluid Mechanics, 
Fluid Machinery, Refrigeration, Heat Transfer, Solid Mechanics 
and Vibrations. We propose to update or replace some of the 
existing facilities and form two new facilities. These 
laboratories serve about 120 officers yearly in the Naval 
Engineering, Weapons Engineering and Aeronautical Engineering 
curricula. Present facilities are inadequate for the number of 
students using them, and much of the equipment lags behind the 
state-of-the-art standards that our students need. The requested 
systems will provide new laboratories in Fluid Mechanics and 
Refrigeration and permit needed updating of the Fluid Machinery, 
Solid Mechanics, Vibrations and Heat Transfer laboratories. 
Without this equipment, instruction in the areas above will 
continue to be marginal relative to state-of-the-art 
requirements. 
MATERIALS SCIENCE LABORATORIES: These laboratories provide 
instructional support for more than 100 students yearly in the 
Naval Engineering, Aeronautical Engineering and Weapons 
Engineering curricula. The present Materials Science laborato-
ries are deteriorating. In some areas the situation is already 
critical: our scanning electron microscope is so unreliable that 
it cannot be used for our Failure Analysis course. Optical 
microscopes are more than 30 years old and repair parts are no 
longer available. In addition, new laboratories are required in 
the areas of Corrosion and in Welding Metallurgy. The former 
represents a perpetual problem for the Navy in terms of repair 
costs, prevention problems, maintenance and reduced readiness, 
while the latter area considers the Navy's principal means of 
fabrication and r epair of vessels. Finally, many recently 
developed mater i a ls testing procedures and data analysis methods 
utilize on-line computer systems for control and data 
acquisition / analysis (e.g., J-integral testing of HY-130 steel 
plate for submarine hull applications). Upgrading and creation 
of these laboratories is crucial for quality, modern hands-on 
experiences for our students. 
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MECHANICAL ENGINEERING/MATERIAL SCIENCE LAB FUNDING 
1. MECHANICAL ENGINEERING LABORATORIES: 
Fluid Machinery laboratory 
Solid Mechanics laboratory 
Fluid Dynamics Laboratory 
Heat Transfer laboratory 
2. MATERIALS SCIENCE LABORATORIES: 
Scanning Electron Microscope 
Optical Microscopes 
Metallographic Preparation facilities 
Welding laboratory 
Corrosion laboratory 








METEOROLOGY MARINE ATMOSPHERIC BOUNDARY LAYER LAB 
The Measurement Laboratory will be used for instructional 
purposes in the Air-Ocean Sciences and other interdisciplinary 
curricula. The laboratory will consist of instruments and data 
processing equipment which will yield information on properties 
of the Marine Atmospheric Boundary Layer (MABL) extending from 
the surface to one kilometer. Properties of the MABL are very 
important to the efficient operation of many weapons systems. Of 
particular importance a re atmospheric features which affect 
electromagnetic propagation for the full range from optical to 
radio wavelengths. It is critical for naval officers in several 
curricula to know the nature of degrading or enhancing 
atmospheric phenomena and how to access them through advanced as 
well as routine measurement techniques. 
The exposed coastline location of the Naval Postgraduate 
School (NPS) is extremely well suited for experiment and 
instruction on properties of the MABL and their measurement. 
Instruction will include measurements under weather regimes 
characteristic of those encountered in Fleet operations. 
Observed features will be related to various weapons and weapon 
systems, and to atmospheric prediction and analysis schemes. The 
instruments will be those which could be deployed on shipboard; 
single station assessment will be emphasized. Advanced 
measurements systems which have been proven but not yet adopted 
for Fleet use will be included along with existing systems. 
The laboratory will have significant impact on several 
curricula which require instruction on atmospheric effects on 
electromagnetic and optical propagation. Faculty from the 
Departments of Meteorology, Physics, Oceanography and Electrical 
Engineering would use the facilities in their courses. The 
Meteorology Department offers six courses in which the 
atmospheric properties of interest are emphasized. curricula 
which benefit from the facility are: Air/Ocean Sciences, 
ASW, EW, c , Meteorology, Oceanography, Operational Oceanography 
and Weapons Systems Technology. The positive impact on 
Educational Skill Requirements for these curricula will be quite 
substantial. Measurement of atmospheric properties is undergoing 
an expanded role in all meteorology programs at NPS, as evidenced 
by the recent addition of two instrumentation courses in the Air-
ocean Sciences Curricula. Since all curricula, except those in 
Air-ocean Sciences, can afford only one or two courses on 
atmospheric properties and processes, the laboratory will act to 
greatly enhance the limited exposure to the MABL. In addition, 
the laboratory will enable expanded thesis research involving 
atmospheric effects and prediction on Fleet operations to be 
conducted in an in situ setting. 
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PHYSICS LABORATORIES 
Laboratories are required in the areas of electro-optics, 
acoustics/sonar, nuclear effects and directed energy, and modern 
physics (optics and atomic physics). In each of these areas 
present equipment is inadequate to support the lecture material 
with modern equipment. 
ELECTRO-OPTICS: Electro-optics supports a burgeoning area of 
military technology. Much current target acquisition and 
tracking is done optically: FLIRs, smart bombs and low light 
level TV are examples. Complete understanding of a system is 
critical to its proper use. This lab is designed to provide 
familiarization with phenenomena, components and devices found in 
military electro-optic and laser systems. Courses in the Weapons 
and ASW curricula will be supported, with about 40 students 
yearly. 
ACOUSTICS/SONAR: Most of the equipment used in the present 
acoustics/sonar labs is a generation behind that which is used in 
the fleet. Much of the fleet equipment is or will be upgraded 
from analog to digital. A corresponding upgrading of the 
equipment in this lab is planned. The lab will provide 
experience with transducers, propagation and signal analysis. 
Courses in the ASW, Underwater Acoustics, Air/Ocean Sciences, 
Operational Oceanography and Oceanography will be supported, 
with about 150 students yearly. 
NUCLEAR EFFECTS and DIRECTED ENERGY: Present labs deal with the 
basics of lasers and interaction of radiation with matter. The 
labs will be upgraded to include particle beam and pulsed power 
experiments, to allow an expansion of the radiation damage 
experiments and to include prompt gamma and electromagnetic pulse 
(EMP) experiments. These labs will support primarily the Nuclear 
Physics (Weapons and Effects) and the Weapons Systems Science 
with perhaps 20 students yearly. It should be noted 
that additional funding for this laboratory is being sought from 
other sources directly. 
MODERN PHYSICS: The Modern Physics, Optics and Atomic Physics 
labs support courses in the Weapons curricula involving about 100 
students yearly. Much of the equipment in these labs is vintage 
1950. Upgrading to include computers and computer graphics to 
assimilate large amounts of data and allow its analysis is needed 
in order to align the labs to the lecture material now being 
• presented. Sources, detectors, digitizers, etc., of special 





PHYSICS LABORATORY FUNDING 
1. ELECTRO-OPTICS: 
TV image digitizer 
High resolution image recorder 
Thermo-vision enhancement and display 
Digital processor 
2. ACOUSTICS/SONAR: 
Sonar system (commercial UDI AS360) 
High-power sonar projector 
Acoustic array, beam former 
Signal analysis equipment 
Data acquisition stations (5) 
Noise, shock and vibration analysis equipment 
3. NUCLEAR EFFECTS AND DIRECTED ENERGY: 
Pulsed radiation source (obtain elsewhere) 
Microwave signal analysis equipment 
On-line radiation measurement 
High-speed pulse analysis and display 
X-ray generation and anlysis equipment 
4. MODERN PHYSICS: 









SPACE SYSTEMS CURRICULA LABORATORIES 
The Space Systems Operations and Space Systems Engineering 
curricula at the School are quite new and do not yet have 
supporting laboratories to serve in conjunction with the new 
courses offered in these programs. While support is offered by 
existing and planned laboratories in other curricula, some unique 
laboratories must be developed to serve the needs of students in 
the unique Space curricula. While the request made is modest, it 
does represent the installation of new facilities essential to 
the best education in this new field. 
SPACE ENVIRONMENT RADIATION KIT: Space is a hostile environment 
with a variety of high energy radiations. The NPS is fortunate 
in having a 120 MeV electron linear accelerator which can 
simulate space radiation environments, and in fact has done so 
quite successfully in the past in connection with the Jupiter 
fly-by missions. However, a kit is needed to permit exposure of 
spacecraft components to high energy particles. The aim will be 
to ascertain degradation of space systems in an accurately 
simulated environment. This will be an equipment add-on to an 
already existing sophisticated laboratory facility. 
LASER DAMAGE LABORATORY: High energy lasers are a serious threat 
to satellites. The DoD is embarking upon a very ambitious 
program to study the feasibility and the state of technology 
existing or needed for such "space weapons". A laser damage 
laboratory will provide our students with the information and 
perspective to make intelligent decisions in the near future 
regarding laser systems as part of maintenance of a satellite 
system. 
36 
SPACE CURRICULA LABORATORY FUNDING 
1. SPACE ENVIRONMENT RADIATION KIT: 
• 
2. LASER DAMAGE LABORATORY: 
TOTAL 
37 
$100K 
$ 90K 
$190K 
